During the past few years various studies have been undertaken in this laboratory in an attempt to elucidate the pathological physiology and nature of polycythemia vera. Although the etiology remains obscure, interesting data have been accumulated on (1) blood oxygen saturation, (2) 02 consumption and CO2 production, (3) diffusion of gases across the alveolus-blood barrier, and (4) bone marrow findings. The present paper is concerned with a brief discussion of blood oxygen saturation in polycythemia and the results of determinations made on 74 subjects, 48 of whom were suffering from polycythemia vera. Subsequent reports will cover the remaining phases of the investigations and others.
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METHODS
The diagnosis of polycythemia vera was made by the usual clinical and hematologic methods which included a complete blood count, packed cell volume, and sternal marrow aspiration. Blood volumes were done on some patients employing the dye T-1824, radioactive colloids of zirconium and yttrium (1) , the CO method, or by the use of radioactively labeled red cells. Viscosity determinations and circulation times were also done in most cases. All patients had chest X-rays to exclude pulmonary pathology, and no patient with a chronic cardiac or pulmonary history was included in this series except as noted in the cases of secondary polycythemia.
Blood was drawn from the resting patient anaerobically from either the radial or brachial artery, and the oxygen content and capacity determined by the micro gasometric technique of Roughton and Scholander (2) . Arterial capillary blood from the lobe of the ear drawn anaerobically into a tuberculin syringe by means of a small glass ear cup was found to give the same results, and after sufficient controls had been done the ear method 1 This work has been supported first by a grant from the International Cancer Research Foundation and later by one from the U. S. Public Health Service.
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8 From the Donner Laboratory of Medical Physics and the Radiation Laboratorv. was used exclusively. In this method the whole ear is warmed for one-half hour by placing over it an anesthesia mask containing a small electric bulb. After warming, a small incision with a No. 11 surgical blade will produce a free flow of arterial capillary blood which can be rapidly withdrawn into the syringe containing a drop of mercury and previously rinsed with either heparin or a heparin-fluoride mixture. After the blood is collected, the ear cup is removed from the short rubber tubing connecting it to the syringe, and the tubing is turned on itself and made airtight with a rubber band. The drop of mercury is then used to mix the blood and anticoagulant by rapidly turning the syringe from side to side. The analysis must be made within a few hours, and the syringe with blood must be kept on ice at all times except when the actual determinations are being made.
RESULTS
For purposes of comparison the cases of polycythemia vera were divided into two groups, those with hematocrits below 50% and those above. A total of 48 cases of polycythemia vera was examined on whom 97 oxygen saturation determinations were done, 70 by ear capillary method and 27 by the usual radial or brachial artery method (Tables I and II) . Analyses of the oxygen saturation were also done in 18 normal persons (Table  III) , in five patients with hypochromic anemia (Table IV) (8) . Altschule and his coworkers reported similar results (10) .
Fitz interpreted normal arterial oxygen saturation in erythremia as due to increased pulmonary ventilation (14) . Harrop and Heath studied alveolar gas diffusion in seven cases by determining the diffusion constant for carbon monoxide, and while finding the blood oxygen content to be high and the saturation low but within normal limits, reported a decrease in the pulmonary permeability to oxygen (3). They measured blood oxygen saturation in three of the patients immediately after exercise, and found significantly lower figures than they had obtained at rest. The failure to maintain normal saturation during a time of increased metabolic demand for oxygen, they felt, was linked to poor pulmonary permeability.
Oxygen saturation of hemoglobin is a function of the partial pressure of oxygen dissolved in the blood. This pressure of oxygen is dependent on the diffusion of oxygen across the alveolus-blood barrier and is in equilibrium with the alveolar oxygen tension of about 100 mm. Hg. Normal oxygen saturation in polycythemia vera would thus seem to signify a normal pressure of oxygen and would further seem to indicate normal diffusion across the alveolar membrane. This is supported by additional experimental evidence to be reported.
It will be noted that the figures for oxygen saturation we report as normal are lower by a small percent than those of some other recent authors. Comroe, for example, in arterial oxygen tension studies reports an average pressure of oxygen of 93 mm. Hg corresponding to about 98%o oxygen saturation (15) . Direct spectrophotometric studies of the circulating blood of normal dogs by Drabkin and Schmidt have given saturation values of (16, 17) . They concluded that determinations performed by the usual gasometric techniques are too low by about 2%o or more.
Ammundsen has shown that normal blood may contain "inactive hemoglobin" equivalent to as much as 2.5 vol.%o CO capacity (18) . In analyzing the errors of the gasometric method Roughton, Darling, and Root conclude that traces of COHb, which dissociate slightly during oxygenation to increase the effective oxygen capacity, and the conversion to normal hemoglobin of some of the "inactive hemoglobin" described by Ammundsen together with other minor factors give readings which are too low by about 2%o (19) .
In 12 cases studied at the onset of this investigation, a total of 16 oxygen saturation determinations from ear blood and six from the radial artery were made and the results were very low with an average of 86.2% (Table VI) . Only two of the ear determinations were within the normal limits (95.5%o and 96.1%o 02 saturation); the remaining 14 results ranged from 84%o to 92%o. The arterial oxygen saturation results in six of these cases done at the same time ranged from 83.5%o to 88%o with a mean of 83.6%o. Subsequent determinations in four of these cases revealed normal oxygen saturation results. It was later demonstrated that these low results were due to the fact that the blood was permitted to stand for hours before the oxygen capacity was determined. Correcting this error in technique increased the values and brought the oxygen saturation determinations closer to normal. In polycythemia vera there is an increase in total circulating red cell mass and thus probably an increase in carboxyhemoglobin and in inactive hemoglobin. Unless the 02 content and capacity determinations are done shortly after withdrawal of the blood, there may be a release of the formerly unavailable hemoglobin with a consequent increase in the oxygen capacity leading to an erroneously low value for the oxygen saturation.
It seems apparent that in the resting patient with polycythemia vera, there is no great deficiency in the saturation of the circulating hemoglobin with oxygen. The values for the oxygen saturation in all the conditions studied except secondary erythrocytosis probably fall within normal limits.
There is an increase in oxygen content and capacity which is proportional to the increased circulating red cell mass. Where the hematocrit is normal, the oxygen content and capacity are similarly normal and the oxygen saturation is about 95%o. There of course remains the possibility that during exercise there is significant unsaturation as suggested by Harrop and Heath (3) and this question is now under investigation in this laboratory.
SUMMARY (1) . Arterial blood oxygen saturation in polycythemia vera is within the limits of normal in the resting subject. (2) . Low oxygen saturation results may be due to many factors amongst which are the inherent errors of any gasometric technique as well as the presence of traces of carboxyhemoglobin and inactive hemoglobin. (3). Gasometric oxygen determinations must be done soon after the blood is taken to prevent erroneously low oxygen saturation results. 
